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Supplementary Figure 1. Schematic figure of Si transport between EVB and DVB in a node, 
described in simplified form by Eqs. 15 and 16. JW(i, j) and JW(i, k) are water flow, CM(i)DVB and 
CM(i)EVB are Si concentrations in DVB and EVB, and CM(i) Si concentrations in hydraulic node i. 
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Supplementary Figure 2. Observed and simulated Si concentrations in xylem sap in root. Circles 
indicate the observed Si concentration and the blue line indicates the estimated Si concentration. 
Time 0 corresponds to the start of simulation. Grey area indicates the 95% confidence interval. 
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Supplementary Figure 3. Estimated sucrose concentration in the phloem of the top leaf. Time 0 
corresponds to the start of simulation. Simulations were performed with multiple parameter settings. 
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Supplementary Figure 4. Si concentrations in xylem sap of the lowest leaf simulated with multiple 
parameter sets. Parameter dec is the decay rate of the signaling substance. Parameter slp is the 
generation rate of the signaling substance and corresponds to slpc in Supplementary Table 2. 
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Supplementary Figure 5. Si concentrations in leaf cells of the lowest leaf simulated with multiple 
parameter sets. Parameter dec is the decay rate of the signaling substance. Parameter slp is the 
generation rate of the signaling substance and corresponds to slpc in Supplementary Table 2. 
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Supplementary Figure 6. Si concentrations in xylem sap (A) and leaf cells (B) of the top leaf and 
the signal level in xylem sap (C) of the top leaf simulated with multiple parameter sets under the 
“Water stress control” assumption. Parameter dec is the decay rate of the signaling substance. 
Parameter slp is the generation rate of the signaling substance and corresponds to slpc in 
Supplementary Table 2. 
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Supplementary Figure 7. Differences in water potential between two hydraulic nodes in the phloem 
and xylem. 
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Supplementary Figure 8. Si concentrations in tissue cells of the root simulated with multiple 
parameter sets. Parameter dec is the decay rate of the signaling substance. Parameter slp is the 
generation rate of the signaling substance and corresponds to slpJ in Supplementary Table 2. 
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Supplementary Figure 9. Average Si concentrations in tissue cells of all hydraulic nodes simulated 
with multiple parameter sets. Parameter dec is the decay rate of the signaling substance. Parameter 
slp is the generation rate of the signaling substance and corresponds to slpJ in Supplementary Table 2. 
The parameter sets that is surrounded by blue line are those well fit to the previous experimental data 
(see Fig. 7). 
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Supplementary Figure 10. Rate of change of investment efficiency relative to that under constant 
expression of transporter genes under assumptions of (A) accumulation control and (B) shortage 
control. Under accumulation control, the sensitivity of the parameter set was constant (no sensitivity 
of Si transporter expression to water stress; dec = 0.0, slp = 0.0), low (dec = 0.2, slp = 0.005), 
intermediate (dec = 0.2, slp = 0.01), or high (dec = 0.2, slp = 0.02) (see Fig. 5). Under shortage 
control, the sensitivity was constant (dec = 0.0, slp = 0.0), low (dec = 0.2, slp = 0.01), intermediate 
(dec = 0.2, slp = 0.02), or high (dec = 0.2, slp = 0.04) (see Fig. 6). 

 

(A)

(B)

Constant Low Medium High

C
ha

ng
e 

ra
te

 (%
)

−3
0

−1
0

0
10

20
30

Constant Low Medium High

C
ha

ng
e 

ra
te

 (%
)

−3
0

−1
0

0
10

20
30

Ch
an
ge
	ra

te
	

of
	in
ve
st
	e
ffi
cie

nc
y	
(%

)
Ch

an
ge
	ra

te
	

of
	in
ve
st
	e
ffi
cie

nc
y	
(%

)


